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QUALITY ASSURANCE STATEMENT

Study Title: OECD Acute Inhalatiom Toxicity Evaluation

Test Article: GO0539.04

TThis report has been reviewed by the International Research and
Development Corporatiom Quality Assurance Department in accordance
with the United States Food and Drug Administratioa Good Laboratory
Practice Regulations of Jume 20, 1979 and as modified by the final

rule effective October 5, 1987.

An inspection of the protocol for this study was counducted om
May 8, 1989. A randomly sampled phase of the coaduct of the
study was inspected ou May 19, 1989. Findings resulting from
inspections, from a data audzc, and from a review of the report were

reported to management and the Study Director on November 5, 1989.

Approved By: 22 7age— ol T 2/ 20/%¢
’ Margery J. Wirth¢ B.S. Date 7/
Director, Quality Assurance
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II.

SYNOPSIS

Three groups of Sprague-Dawley derived albino rats (5 males and 5
females in each group) were exposed for 4 hours to a dust aerosol
atmosphere of the G0539.04 test material at actual concentrations of
4.4, 4.9 or 2.0 mg/L. The equivalent aerodynamic diameters of the
test material aerosols were 10 microns for the 4.4 mg/L exposure, 4.4
microns for the 4.9 mg/L exposure and 4.2 microns for the 2.0 mg/L
exposure, One male and three females from the 4.9 mg/L group died
either during the exposure or within 24 hours post-exposure. A high
incidence of labored breathing and gasping was noted in the two
groups exposed to the smafiet particle size. Body weight gain was
depressed except for females exposed to 2.0 mg/L. Macroscopic abnor-
malities observed at necropsy, white material in the trachea, gas
filled intestines, red mottled lungs and dark kidneys, were only
observed in those animals which died on study. No exposure related

abnormalities were noted in those animals surviving 14 days. The

LC5g was estimated to be equal-to-or-greater—than 4.9 mg/L.

191-1456
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IITI. OBJECTIVE

The objective of this study was to evaluate the acute toxicity
of the experimental compound when administered via the inhalation
route according to guidelines of the Organization of Economic

Coordination and Development issued June, 1981.

~
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Iv.

TEST MATERIAL

The test material was received from The Procter and Gamble

Company, Cincinnati, Ohio.

Date received: 4-27-89

Amount received: 2067.8 g in two countainers one of
which was broken when received.

laabel identification: G0539.04
BYO 874

IRDC number assigned: 10020

Date received: 5-19-89
Amount rveceived: 2035.08 g

Label identificatiomn: G0539.04
BYOQ 874

IRDC number assigned: 10020B

191-1456
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V. EXPERIMENTAL DESIGN
Three groups of 5 male and 5 female rats each were used for this

study. Each group was exposed for &4 hours to a dust aerosol
atmosphere of the test material. One group was exposed to the test
material as received. Since the particle size was outside the
regpirable range, two additional exposures were couducted with air-
micronized test material.

The animals were observed for pharmacotoxic signs immediately
after the exposure and then daily during a l4-day post-exposure
observation period. Body weights were recorded just before exposure

and on days 7 and l4 post-exposure. At the end of the post-exposure
observation period, the animals were sacrificed and subjected to
gross necropsy in which major organs in the abdominal and thoracic
‘ cavities were observed for macroscopic abnormalities.
The following table summarizes the experimental design:

- e — S o e T " S T - 1 - - " ——

Number of Animals

Group

Number Desired Exposure Conditions Males Females
1 S mg/L neat material 5 5
II S5 mg/L micronized material 5 5
111 2.5 mg/L micronized material 5 5

"~ — > o Y S " " o . A - " - o

This study was initiated on ¥ay 5, 1989 with the exposure of

Group I and terminated ou July 24, 1989 with the necropsy of Group

I1I.

. 191-1456
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VI.

MATERIAL AND METHODS

A. ANIMALS
Sprague-Dawley derived (Charles River CD®) albino rats were

received from the Charles River Laboratories (Portage, Michigan).
Animals were individually caged in suspended wire-mesh cages
throughout the study. All animals were quarantined for at least 7
days. Each rat was individually identified with a numbered Monel®
metal ear tag. During the quaraantine and post-exposure periods, the
rats were housed in rooms where temperature, relative humidity and
photoperiod (12 hours light/12 hours dark) were controlled, in
accordance with standards outlined in the "“Guide for the Care and
Use of Laboratory Animals" (DHEW No. (N.I.H.) 85-23, 1985). Purina
Certified Pelleted Rodent Chow® #5002 and tap water were available
ad libitum, except during actual exposures.

The age at time of exposure, purchase order number, and date of

receipt for the animals are tabulated below:

———— e .t o i T i . R . > . Y = - - — " > - " .

Group Age at Time of Purchase Date
Number Sex Exposure (days) Order No. Received

I Male 46 1551 4-24-89

Female 46 1551 4-24-89

I1 Male 55 1843 6-16-89

Female 55 1843 6-16-89

IIT Male 55 1852 6-27-89

Female 55 1852 6-27-389

A i s i B i o P A " T P o o A — >+ o >

B. TEST MATERIAL ADMINISTRATION

1. Animal Exposure
Animals were exposed in either a 160 L stainless steel and

glass chamber (Group I) or a 54 L all glass chamber (Groups II and

191-1456
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III). The supply air for chamber ventilatiom was dry, filtered air
from the in-house compressed air system, or from tanks of compressed

breathing air. The chamber exhaust was discharged into a fume hood.

Chamber temperature, relative humidity and air flow rate were

recorded at intervals of approximately one-half hour during the

exposure. The results of the measurements are presented below:

Chamber Air Temperature Relative
Group Flow Rate (L/min) (*c) Humidity (%)
Number Mean S.D. Mean S.D. Mean S5.D.
1 110 0.0 22 0.5 42 2.5
11 98 0.0 21 2.4 - -
III 98 0.0 21 0.0 - -

Humidity measurements for Groups II and III could not be obtained
since the high test material concentrations obscured the humidity
gauge.
2. Generatioun of Exposure Atmospheres
Figure 1 presents a schematic diagram of a typical gemera-
tion and exposure system used for Group I. The system operated as

test material was dispensed at a known and constant rate
The dust,

follows:

by the auger dust feed to an aspirator-dispersion device.
entrained ia a high velocity air stream, couverges with a couater-
current air flow at the device outlet, where deagglomeration and
dispersion into the chamber occurred. Operating parameters for this

generation system were as follows:

Group Auger Auger Counter-Current Total Chamber
Number Diameter (CM) Speed (RPM) Air Flow (L/min) Air Flow (L/min)

I 1.3 19 15 110
191-1456
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Figure 2 presents a schematic diagram of a typical
generation and exposure system used for Groups II and III. The
system operated as follows: Test material was dispensed at a known
and constant rate by an auger dust feed to an air-micronizer (Fluid
Energy, Model 00). Dust was drawn into the micronizer by an
aiPirator, recirculated in the grinding chamber where particle-to-
particle impact reduced the size of the dust until the size was
small enough to follow the air flow out of the microanizer. The
resulting aerosol was piped to the exposure chamber. Operating

parameters for this generation system were as follows:

Auger Aspirator Grinding

Group Auger Speed Pressure Pressure Dilution
Number Diameter (CM) (RPM)  (psig) (psig)  Air Flow (L/min)
II 1.3 10-27 36 90 -
III 1.3 1-6 36 90 -

3. Analysis of Exposure Atmospheres
a. Nominal Exposure Concentration
Exposure concentrations were determined on a nominal
bagis by dividing the weight of test material used during the expo-
sure by the total volume of air that flowed through the exposure
chamber during the exposure.
b. Actual Exposure Comncentrations
Exposure concentrations were determined using standard
gravimetric methods., Samples of the aerosol atmosphere were
collected on 25 mm glass—fiber filters, held in open face filter
holders. Samples were drawn through the filters at a flow rate of
2.6 or 2.9 L/win for 3 minutes. Each filter was weighed prior to
and again after sample collection. The concentration was calculated

as the difference in filter weight divided by the total sample

volume.

191-1456
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¢c. Aerosol Particle Size
Particle size distribution of the test material aerosol

was determined with an Andersen® 8-stage cascade impactor. The
chamber atmosphere was sampled at a rate of 28.3 L/min for a
suitable duration, and the amount of aerosol collected on each stage
was determined gravimetrically. The cumulative weight percent of
ﬁarticles with aerodynamic diameters smaller than the stage cut-off
values were derived and plotted by computer. The Equivalent
Aerodynamic Diameter (EAD) and Geometric Standard Deviation (GSD)
were calculated by a method similar to that described by Raabe

(Environ. Sci. Technmol. 2:1162-1167, 1978).

C. GENERAL OBSERVATIONS
1. Appearance, Behavior and Mortality
Animals were observed for pharmacotoxic signs immediately
after the exposure. The animals were observed twice daily during
the l4-day post~exposure period, once for pharmacotoxic signs and
once for mortality only.
2. Body Weights
Body weights were recorded before the exposure and at 7 and
14 days post—-exposure.
D. PATHOLOGY

l. Necropsy
All animals that died, or were sacrificed at termination

were subjected to a necropsy. Sacrifice was accomplished by intra-
peritoneal injection of sodium pentobarbitol followed by exsanguina-

tion from the abdominal aorta. The tracheas were exposed and
clamped so the lungs could be removed and observed in an inflated

state. All major organs in the abdominal and thoracic cavities were
observed for macroscopic abnormalities by trained prosectors.

Carcasses were discarded.

191-1456
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VII.

RESULTS
A. NOMINAL EXPOSURE CONCENTRATIONS
Results of the determinations of the nominal exposure con-
centrations ara shown in the following table:
- Nominal
-~ Weight of Test Material (g) Total Volume Exposure
Group Pre- Post- of Air Concentration
Number Exposure Exposure Difference (L) (mg/L)
I 1088 127 961 26400 36
IT 323.8 26.1 297.7 23520 12.7
ITI 223.7 107 .6 116.1 23520 4.9
B. ACTUAL EXPOSURE CONCENTRATIONS
Results of the determinations of the actual exposure con-
centrations are shown in the following table:

Group Concentration Standard
Number (mg/L) Deviation
I 4.4 1.0
I1 4.9 3.1

ITI 2.0 1.3
Table 1 presents individual sample data.
C. AEROSOL PARTICLE SIZE
The following table presents the aerosol particle size data in
terms of the Equivalent Aerodynamic Diameter (EAD) and the Geometric
Standard Deviatiom (GSD):
Group EAD
Number (mem) GSD
I 10 2.10
II 4.4 2.20
IIT 4.2 2.07
191-1456
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Figures 3, 4 and 5 present graphical representations of the aerosol

particle size data.
D. GENERAL OBSERVATIONS
1. Appearance and Behavior

Table 2 presents a summary of pharmacotoxic signs observed

immediately after exposure for males and females, respectively.

Table 3 presents a summary of pharmacotoxic signs observed during
the l4-day post-exposure period for males and females, respectively.
Individual animal data for both observation periods times cam be
found in Appendix A.

Two animals (one male and one female) from Group II were

found dead immediately after the exposure. Two additional females

from Group II were found dead on the day after the exposure. All
animals from groups I and III survived to study termination.

The most significant pharmacotoxic signs noted, either imme-
diately after exposure or during the l4-day post-exposure period,
were gasping and labored breathing noted in all groups, and corneal
opacities noted in Group I.

2. Body Weights
The individual and group mean (+S.D.) body weights are pre-

sented in Appendix B. The following table summarizes this data:

Days Post-Exposure

Group
Number Sex Pre-Exposure 7 14
I M 215 209 262
F 154 158 133
I1 ™ 275 252 290
F 186 185 201
ITI M 292 301 339
F 185 202 221

191-1456
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Except for Group III females, which gained body weight nor-
mally throughout the study, mean body weights for both males and fe-

males were lower at both post—-exposure intervals than expected based

on historical data.

E. PATHOLOGY

1. Necropsy and Macroscopic Observations

-~
- Macroscopic observations at necropsy dre presented in

Appendix C.

No exposure related abnormalities were noted in any animals
from Groups I and III, or those animals from Group II which survived
until termination at 14 days post—-exposure. Animals from Group II
which died on study exhibited various abnormalities including white
material in the trachea (probably test material or edema fluid), gas

filled intestines, red mottled lungs and dark kidneys.

191-1456
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IX. SIGNATURES

Laboratory
Supervisor: A/K// 2204
Benjfe A. Culp Date

Unit Supervisor
Inhalation Toxicology

Reviewed By: Z-20-90
Johdy G. Drummond, Ph.D. Date

Manager, Inhalation Toxicology
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X. CONCLUSION
The test material G0539.04 was acutely toxic to rats at a con-

centration of 4.9 mg/L (aerosol particle size of 4.4 microas). The

LC50 was probably slightly greater tham 4.9 mg/L.
To the best of the signers' knowledge, there were no significanc

deviations from the Good Laboratory Practice Regulations which
affected the quality or integrity of the study. This study was con-
ducted in couformance with the Good Laboratory Practice Regulatious.

This report accurately reflects the raw data obtained during the

performance of the study.

C. E.M 2 _20~20

Charles E. Ulrich, B.S. Date
Scientific Director, Inhalation
Toxicology

Study Director
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FIGURE 3. - Graphical Representation of Aerosol Particle Size for Group I

PARTICLE SIZE DISTRIBUTION FOR GQ0S33.04

STUDY NUMEER : 1391-14856
GROUP I, SAMPLE COLLECTED ON S~-5-83

STAGE ECD WE IGHT CUMULATIVE WEIGHT

NUMBER (MICRONS) PERCENT PERCENT
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1 - 5.8 30. 1 20.3

2 4.7 3.5 10.7

3 3.3 5.4 4. 4

4 2.1 2.7 1.6
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FIGURE 4. = Graphical Representation of Aerosol Particle Size for Group II

FARTICLE SIZE DISTRIBUZFIDN FOR GG0S33. 04

STUDY NUMBER : 131-1456

GROUR I, SAMPLE COLLECTED ON 6€-23-83

STAGE ECD WEIGHT CUMULATIVE WEIGHT
NUMBER (MICRONS) FERCENT PERCENT
Q- 3 12.8 87.¢2
1 5.8 20.6 66.6
2 4.7 18.73 47.7
3 3.3 17.8 =23.3
4 2.1 16. 4 13.5
S 1.0 8.6 4,8
6 .62 3.2 1.8
7 . 44 0.3 0.6
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THE EQUIVALENT AERODYNAMIC DIAMETER IS 4.4 MICRONS

THE GEOMETRIC STANDARD DEVIATION

ECD = EFFECTIVE CUTOFF DIAMETER
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STUDY NUMBER :

19

131~1486

PARTICLE SIZE DISTRIBUTION FOR GOS533. 04

GROUR III, sSAmMRLE COLLECTED ON 7-10-873

2

DIAMETER (HICRG

LB o a ¢

STAGE ECD WEIGHT CUMULATIVE WEIGHT
NUMBER  (MICRONS) PERCENT PERCENT
o 3 10.3 83.7
1 s.8 13. 4 70.3
2 4.7 13. 4 50.8
3 3.3 21.1 23.7
4 2.1 17.3 12. 4
s _ 1. 05 8.0 4.5
6 - .62 2.5 1.5
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ECD = EFFECTIVE CUTOFF DIAMETER

191-1456

~ . . . .
FIGURE 5. - Graphical Representation of Aerosol Particle Size for Group III

EL



20

TABLE 1. / Individual Sample Data
N Actual Exposure
Group Sample Weight Collected Concentration
Number Number on Filcer (mg) (mg/L)
I 1 17.4 3.0
2 47 .4 5.4
3 39.0 4.5
4 39.7 4.6
II ~ L 26.6 3.4
- 2 37.3 4.3
3 34.3 4.4
I1I L 32.3 3.7
2 6.4 Q0.7
3 12.4 1.4
4 20.1 2.3

. 191-1456
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TABLE 2.

Summary of Clinical

MALES

Observation

Intervatl: ta -

Group 1 Day of
Exposure

(5)

Group I1 Da&/of

Group 111 Day
of Exposure

(58)

APPEARANCE AND CONDITION

Found dead

Urine stalned abdomen

RESPIRATION

Gasping
Labored hreathing

191-1466
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= Number of animals observed at start of
Immediately following exposure
Immediately following exposure
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TABLE 2. Cont. Summary of Clinical Findings

MALES
Interval: 1a - 1a Day
Group I Day of Group Il Day bt Group I11 Day
Exposure Exposurae of Exposure
Observation (5) (5) (5)
ORAL /NASAL
Increased salivation 1] 0 3
EYES
Materia! around eye 5 0 0
181-1486 {( ) = Number of animals cbserved at start of interval
a = Immediately following exposure
& = Immaediately foilowing exposure

¢¢



TABLE 2. Cont.

Summary of Clinical

FEMALES

Findings

Observation

Intarval: ta -

18 Day

Group 1 Day of

s !
Group 11 Da¢ of

Group 111 Day

Exposura Exposure of Exposure
(5) (5) (5)

APPEARANCE AND CONDITION

Found dead ] 1 0

Prostration [o] i 1}
RESPIRATION

Gasping 4] 4 \

Labored breathing 4 4 5
ORAL /NASAL

Incraased salivation 0 0 3

Mataerial arouna nose [} 1} 1

181-14886

B o~

0o~

Number of animals observed at start of
Immediately following exposure
Immediataly following exposure

interval
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TABLE 2. Cont.

Summary of Clinical Findings
FEMALES
Interval: 1a - la Day

Group I Day of

Group I1 Daf éf

Group 111 Day
Exposure Exposure of Exposurae
Observation (5) (5) (5)
EYES
Material around eye 4 0 1
Eyas pale ] o 2
181-1456 ( ) = Number of animals obsarved at start of interval
a = Immedistely followlng exposure
a =

Immediately following exposure

X%
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R Summary of Clinica) Findings
TABLE 3 MALES
Interval; 1 - 14 Day ¥
Group 1 Past Group Il Post Group 111 Post
Exposure Exposure Exposura

Observation (5) (4) (5)
APPEARANCE AND CONDITION

No visiple abnormalities for entire intervatl V] 0 0

Portion enternal ear missing 1 0 0
800y SURFACE

Alopecia [ 4 \

Urine stained abdomen 4] 4 5
RESPIRATION

Gasping 0 1 0

Labored breathing 0 4 3

191-1456 { ) = Number of

animals observed at start of

interva)

S¢
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TABLE 3. Conf.

Summary aof Clintcal Findings
MALES

Interval: 1 - 14 Day

Group 1 Post Group 11 Pésh Group 111 Post
Exposure Exposure Exposure

Observation (5) (4) (5)
ORAL /NASAL

Increased salivation Q 2 ]

Material around mouth 5 4 Y

Material around nose 5 4 5
EYES

Corneal apnormality 1 0 0

Material around eye 5 4 4

€yas pala 0 3 0

Eye closed 2 2 0

Corneal opacity 2 3] 0

191-1456 () =

= Number of animals observed at start of interval!

92



TABLE 3. Cont. Summary of Clinical Findings

. FEMALES

’ ITnterval; 1 - 14 Day i

L Group I Post Group 11 Post Group 111! Post

N Exposure Exposure Expasure

i Observation (5) (4) (s)

APPEARANCE AND CONDITION

'

?{ No visibla sbnarmalitiaes far entire interval 4] [ 0

R Portion external ear missing ] 0 0

[ Died prior to first det abs 0 2 0

BODY SURFACE

' Alapecia 5 2 S
Scabbed area 0 0 ]
Sore 1 0 [}

) Urine stained abdoman 8 2 5

ot 191-1456 () =

= Number of animals observed at start of interval
det obs = detailed observattion

L¢
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TABLE 3. Cont.

Summary of Ciinfical Findings

FEMALES
Interval: 1 - 14 Day P T
Group 1 Post Group 11 Post Group 111 Post
Exposure Exposure Exposure

Observation (5) (4) (5)
RESPIRATION

Labored breathing i 2 5
ORAL /HASAL

Matertal around mouth S5 2 Y

Material around nose 5 2 s
EYES

Matertial around eye 5 2 5

Eyes palea 0 2 3

Eye closeda 3 0 1

Corneal opacity 1 0 1]

Lacrimation 2 0 a

191-1456

)

= Number of animals aobserved at start of

Interval
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APPENDIX A
Individual Clinical Findings

det = detailed

191-1456
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Individual Clinical Findings

Male
Graup, o
Rat _Day of Study
Number } Bnsat - Duration Fraquency
Group ! Day of Exposura:;
58856 Material arocund eye, dry, red, both ta - ta 1
£8857 Material arocund eye, red, both 1ta - ta 1
58858 Labored breathing 1a - la 1
Material arocunag eye, dry, red, both ‘a - ta t
58859 Material around eye, dry, red, both la - la 1
58860 Labored breathing la - 1a ]
Material around eye, dry, rad, both ta - la 1
191-1456 Onset = Day first observed a = lmmediately follawing exposure
Duration = Day last observad

Frequency = Number of days observed
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Individual Clinical Findings

Female

Group,

Rat , 1 Duy of Study

Number ‘Onset -~ Duration Frequency

Group I Day of Exposure:

58861 Labored breathing ta - la i

58862 Material around eye, dry, red, both 1a - fa 1

58863 Labored hraathiang ta - ‘a 1
Matarial around eye, dry, red, both ta - 1a 1

58864 Labored breathing 1a - ta 1
Material around eyae, dry, rad, both ja - ia 1

58865 Labored breathing la ~ ia 1
Material around eye, dry, raed, both la ~ 1a - [

191-1456 Onset =

= PDay first observaed a = Immadiately following
Duration = Day last observad

axposure
Frequency = Number of days observed

1€
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Individual Clinical Findings

Malae
Group,
‘ Rat Day of Study
Numbar / bnset - Duration Frequency
' Group 11 Day of Exposura:
89051 Urine statined abdoman ‘a - ia \
Labored breathing la - 1a 1
' 59052 Urine stained abdomen ta - la 1
. Labored braathing 1a -~ ia ]
4 59053 Urine stained abdoman ia - 1a i
s Gasping ta - 1a 1
‘/
59054 Found dead 1a - la \
: 59055 Urine stained abdoman la - 1a , 1
| Gasping ta - a 1
v
4
N 191-1456

-t Onset = Day first observad a = Immediately following exposure
; Duration = Day tast observad

. Frequency = Number of days observed
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Inatvidual Clinica) Findings
fFemale
Group,
Rat Day of Study
Number ! bnset = Duration Fraquency
Graup 11 Day of Exposure;
58056 Prastration la - la 1
Gasping ta - fa 1
Labored braathing la -~ fa |
59057 Gasping ta - la 1
Labored breathing ta -~ ta 1
69058 Gasping la - la )
Labored breathing la - ta 1
59059 Found dead 1a - 1a \
59060 Gasping fa - Ta 1
Labored breathing la - ‘a 1
191-1456 Onset = Day first observed a = Immaediataely following axposure
Duration = Day last observed

Fraquency = Number of days observed

£t



Inaividual Clinical Findings

Male
Group,
. Rat , pDay of Study
X - Numbaer ‘Onset - Duration Frequency
Graup 111 Day of Exposure:
58081 Labored braeathing ta - la i
-‘ Incressed salivation la - la 1
59082 Labored breathing ta - ta 1
59083 Labored breathing 1a - fa 1
Increased salivation la - fa i
59084 Gasping la ~ la 1
Labored breathing \a - ia \
Increased salivation la ~ la |
59089 Labored breathing 1a - la 1
191-1456 Onsat = Day first observed a = Immediately following exposure
Duration = Day last observed
" Frequency = Number of days obsarved
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Individual Ciinical Findings

Famale
Group,
Rat Day of Stud
Number /ohset - Duration Fraquuncy
Graup 111 Day of Exposure:
59086 Labored breathing la - la \
Incraased salivation ta ~ 1a 1
59087 Gasping ta - ‘a \
Labored breathing ta - ia '
59088 Labored breathing ta - la |
Material arouna NO6E8, brown ta - la 1
Increased salivation la - la 1
Materia) arounda eye, brown, left la - la 1
59089 Labored breathing la - ta . )
Eyes pale, both fa -~ la t
59090 Labored breathing la - la 1
Increased salivation 1a - fa 1
Eyes pale, both ta - la |
191-1456 Onset = Day first observed 4 = lmmediately tollowing axposure
Duration = Day last observaed

Frequency = Number of days observed

St
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Individual Clinical Findings

Male
Group,
; Rat Day ot Study
. Numbar /Onset - Duration Frequency

Group 1 Post Exposure:

58856 Urtne stailned abdomun 1 - 9 9
, Alopecia, both eyes 1 - 14 4
Alopecta, nose " - 14 4
Alopecia, mouth | ] - 14 4
Matertial around mouth, brown 1 - 10 10
Material around nose, brown - 10 10
Corneal abnormality T - 2 2
Material around eye, dry, brown, both 1 - 10 \0
Eye closed, right 1 - 1 1
Corneal opacity, right 2 - 2 \
i’y 58857 Urine stainad abdomen v -9 9
s Alopecia, both eyes "W~ 14 ’ 4
oo Alopecia, nose 1T - 14 4
"o Alopecia, mouth 11~ 14 4
}< Material around mouth, brown 1~ w0 10
L Material around nose, brown v - 10 10
Material arocund eye, dry, brown, both i - 10 10
Eye closed, right 1 - ] 1
) Corneal aopacity, laft - 2 2
54850 Portion axternal ear missing, right 12 - 14 3
Urine stained abdomen " - 9 9
Alopecia, both oyes 1T - 14 4
1 Alopecia, nose 1 - 14 4
Alopecia, mouth 1 - 14 4
. Mataerial around mouth, brown t - 10 10
. Material around nose, brown 1 - 10 10
Material around eye, dry, brown, both 1 - 10 10
i
| 58859 Urine stained abdomen 1 - 9 9
. Alopeclia, nose 1y - 14 4
Yy Alopecia, mouth 11 - 14 4
[ Material around mouth, brawn 1 - 10 10
' Material around nose, brown 1 - 10 10
K Material around eye, dry, brown, ten i - 10 10
‘
e
\“1 191-1456 Onset = Day tirst observed
i Duration = Day last aobservaed
) Frequency = Number of days observed
1
p
;
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Individgual Clinical Finaings

Male

Group,

Rat , Day of Study

Number ! énset =~ Duration Frequency

Group I Post Exposure;:

58860 Urine stained abdomen 1 -~ 9 9
Alopaecia, both ayes 1 - 14 4
Atopecia, nose 1 - 14 4
Alapecia, mouth Y- 14 4
Alopecta, right laterai abdomen 13 - 14 2
Alopecla, left 1ateral abdoman 13 - 14 2
Materia)l arouna mouth, brown | I 10 10
Material arouna nose, brown t - 10 10
Material around eye, brown - 1 1"

191~-1456 Onset = Day first OLourvad

Duration = Day last observed
Frequency = Number of days observed

Le



Individual Clinical Findings

Famale
Group,
Rat _Day of Study
Number

//Onsat - Duration Frequency

Group 1 Post Expasure;

33
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58861 Urine stained abdoman 1 - 9 9
Alopecia, dorsal head 5 - 12 8
Alopecia, both eyes - 14 4
Alopecta, abdominal 1y - 14 4
Alopecia, nose It - 14 4
Alopecia, maouth T - 14 4
Alopecia, ventral thorax 14 - 14 1
Material around mouth, brown 1 - 0 10
Material around nose, brown T - 10 10
Material around eye, brown, both - 9 9
Eye closed, laft 1 - 2 2
508862 Urine stained abdomen r - [} 6
Alopecia, both eyes Mo- 14 4
Material around mouth, brown f - 10 0
Material around nose, brown 1 - 10 10
Material around eye, brown, hoth v - ] 9
58863 Urine stained abdoman t - 1a 10
Alopecia, both eyes 0 - 14 5
Alopecia, nose 1Y - 14 4
Alopeclia, abdominal 1= 14 4
Alopaecia, mouth 1" - 14 4
Alaopecia, ventral nack 1" - 14 4
Labored breathing 4 - 4 1
Matarial around mouth, brown t - 10 10
Material around nosa, brown 1 - 10 10
Lacrimation . 1 - S 4
Material around eye, brown, both 1 - Wy 1R
Corneal opacity, laft | 9 a8
Eye closed, rignt 2 - 5 4
58864 Urine stained abdomen 1 - 9 9
Alopecia, ventral neck T - 14 8
Alopecia, bath eyas 11 - 14 4
Alopecia, nosa " - 14 4
Alopecia, mouth - 14 4
Alopecia, anogenital region 13 - 14 2
191-1456 Onset = Day flirst obsaerved
Duration = Day last obsarvaed
Frequency = Number of days observed
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Individual Clinica) Findlings

Female

Group,

Rat _Day of Study

Number / bnset - Duration Frequency

Group ! Post Exposura;

58864 (Cont inued) Material around mouth, brown 1 - 10 10
Material around nose, brown t - 10 10
Lacrimation - 1 1
Material around eye, brown | 9 9

8865 Portion external ear missing, right 14 - 14 1
Urine stained abdomen - ] 9
Sore, right forelimb 7 - 9 3
Alopecia, nose 10 - 14 5
Alopecia, asbdomina) 10 - 14 Y
Alopecla, mouth 10 - 14 5
Alopacia, ventral nechk 10 - 14 5
Alopecia, both foralimbs 1t - 14 4
Alopecia, right inguinal i3 - 14 2
Altopaecia, left inguinal 13 - 14 2
Alopaecia, anogenital region 13 - 14 2
Material around mouth, brown 1 - 10 10
Material arocund nose, brown 1 - 10 10
Material around aye, brown, both 1 - 9 g
Eye closed, both 1 - 1 L}

191-1456 Onsat = Day first observad

Quration = Day last observed
Fraquancy = Number of days observed

6t
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Individual Clinical Finaings

Male

Group,

Rat , .Day of Study

Numbaer ‘Onset - Duration Frequency

Group 11 Post Exposurae;

59051 Urine stained abdomen 1 - 0 10
Alopecia, nose 1 - 14 4
Alopacia, mouth 1M - 14 4
Gasping 1 - ] H
Labored breathing T - 8 a
Material around mouth, brown 1 - 11 1
Material around nose, brown ] - " 1)
Increased salivation 1 - 1 1
Materia) around eye, dry, bleck, both 1 - 10 10
Eyes pale, leaft 1 - n 8
Eye closed, right T - 2 2
Eyes pale, both 3 - S 3

59062 Urine stained abdomen T - 12 12
Alopaecia, anterior dorsal region 7 - 14 a8
Alopeclia, nose 1 - 14 4
Alopecia, mouth " - 14 q
Alopecia, ventral neck 12 - 14 3
Alopecia, abdominal 13 - 14 2
Labored breathing 1 - 7 7
Material around mouth, brown 1 - 10 10
Materfal around nose, brown 1 - 10 10
Increasad salivation ] - 1 1
Matertial around eye, dry, black, both 1 - 7 7

59083 Urine stainad abdomen t - 10 10
Alopecia, nose - 14 4
Alopecia, mouth - 14 4
Alopeclia, anterior dorsal region 14 - 14 ]
Labored breathing ] - 8 8
Matarfal around mouth, brown t - 10 10
Material around nose, brown 1 - 10 10
Materfal around eéye, brown, both t - 6 6
Eyes paie, left 1 - 2 2
Eye closed, right Y - 2 2
Eyes pale, bath 3 - 1M 9

191-1456 Onset = Day first observed

Duration = Day tast observed
Frequency = Number of days obsarved

0y
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Individual Clinical Findings

Matle

Group,

Rat , g-Bay of Study

Numbar 4 6nsat - Duration fFrequency

Group 11 Post Exposura:

69055 Urine stainaed abdomen 1 - 10 10
Alopecia, nose 11 -~ 14 4
Alopecia, mouth 1" - 14 4
Labored breathing 1 - 7 7
Materia! arocund mouth, bLrown | I 10 0
Material around nose, bhrown T - 10 0
Matariat around aeye, dry, black, bath v - 6
Eyoes pale, bath - 8 8

191-1456 Onset = Day first obsarved

Duratfon = Day last observed

Frequency = Number of days observed



Individual Clintcal Findings
Female
GrOup.'

Rat
Numbar

Day of Study
; brset - Duration

PR S-S,

Frequency

Group 11 Post Exposure:

Ay

t 59056 Died prior to first det observation o= 1 1

' 59057 Died prior to first det observation 1 - 1 1

£9058 Urine stained ahdomen T - 12 12

’ Alopacia, both uyes 9 - 14 6

‘ : Alopecia, nose 1" - 14 4

Alopecia, mouth 1t - 14 4

Labored breathing 1 - 7 7

Material arouna mouth, brown ' - S 5

Matertal around noes, brown 1 - 5 5

Mataerial around aye, wet, black, bath ' - 0 , 10

Eyes pale, both 3 - 1 9

. Eyes pale, right 13 - 14 2

' 59060 Urine stained abdoman V-0 N

Alopecia, dorsal head 6 -~ 14 9

Alopecta, both eyaes 9 - 14 6

il Alopacia, anterfor dorsal ragion 11 - 14 4

' Alopecia, nose 11 - 14 4

o Alopecia, mouth " - 14 4

o Labored breathing 1 - 8 a8

: Material around mouth, brown | I s [

tos Materiul around nose, bLrown | 5 5

Ay Material around eye, dary, black, both 1 - 8 8

o Eyes pale, baoth T - 13 1
i
t

191-1456

Onset = Day first abserved
Duration = Day last ohserved
Frequency = Number of days observed
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Individual

Group,

Clinical
Male

Findings

Rat
Number

4

nset

Day of Study

Duration

fFrequency

Group I11 Post Exposure:

58081

59082

59083

59044

59085

No visibie abnormalities
Urina stained sbdomen
Alopecia, ventral neck
Matertial around mouth, brown
Matarial around Ness, brown
No visible abnormalities
Urine stained abdomen
Labored breathing

Material around mouth, brown
Material arogund nose, brown
Material around eye, black, both

No visible abnormalitias

Urina stained abdomen

Matertal around mouth, brown
Material around nose, brown
Matertal around eya, black, both

No visible abnormalities

Urine stained abdomen

Labored breathing

Matoarial arcuna mouth, brown
Material arcund nNose, brown
Material around eye, brown, rignt

No visible abnarmalities

Urine stained abdoman

Labored breathing

Matartial around mouth, brown
Material around nose. brown
Material around eye, brown, both

Neoowdell ~oomab wocammd =wde®
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191-1456 Onsat

Durat
Freque

= Day first observed
on = Day last observed
NCy = Number of days observed
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Individual

Clinfcal
Female

Findings

, 1Day of Study
'dnset ~ Duratton

Frequency
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Group,
Rat
Rumber
Group 111 _Post Exposura:
59086 No visible abnormalitiaes
Urine stained abdomen
Alopecia, ventral nack
Labored breathing
Matarial Bround mouth, brown
Matartal around nosa, brown
Matarial around eye, brown, both
59087 Urine stained abdomen
Alopecia, both eyes, siipght
Alopecia, anterior dorsal replon
Labaraed breathing
Material around mouth, brown
Material around nose, brown
Material around eye, black, right
Eyas pale, right
Eya closed, laft
539088 Urine stained abdamaen
Alopecia, both eyaes
Atopacia, anterior dorsal region
Alopecia, ventral neck
Labored breathing
Matarial around mouth, brown
Material around nose. brown
Material around eye, black, bath
59089 Urine stalned abdomen
Alopecia, both eyes
Labored pbreathing
Material around mouth, brown
Material around nose, brown
Materlal around aeye, black, both
Eyas pale, both
191-1456 Onset = Day first observed
Duration = Day last observea
frequency = Number of days observed

1A%
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Individual Clinical Findings
Female
Group,
Rat
Numver

Day of Study
/Qnset = Duration

Frequuancy

Group 111 Past Exposure:

59090

Urine stained abdomen

Alopecia, bath eyas

Alopacia, nose

Alopaecia, mouth

Scabbed araa, tai)

tabored Dreathing

Meterial arouna mauth, brown
Material around nose, birown
Material around eye, black, both
Eyes pale, both

Material on surface of eye, dry,

J R .

WONLDLODLDED —

191-1456 Onset
Duratt

= Day first opeervea
on = Pay last ohserved

Frequency = Number of days observed

Sy
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APPENDIX B
Individual Body Weights

191-1456
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Individual Body Weights (grams)

Animal Post-exposure Day

Number Sex Pre-exposure 7 14

Group I:

58856 M 209 235 279
58857 M 233 214 279
58858 M 224 216 270
58859 M 208 200 247
58860 M 201 180 235
Mean 215 209 262
S.D. ~ 13.1 20.4 20.0
58861 F 151 146 179
58862 F 158 161 189
58863 F 163 168 209
58864 F 150 162 190
58865 F 150 153 174
Mean 154 158 188
S.D. 5.9 8.6 13.4
Group ITI:
59051 M 270 240 274
53052 M 274 236 287
59053 M 283 269 291
59054 M 269 - -
59055 M 280 264 308
Mean 275 252 290
S.D. 6.1 16.7 14.0
59056 F 192 - -
59057 F 183 - -
59058 F 182 184 204
59059 F 187 - -
59060 F 184 185 198
Mean 186 185 201
S.D. 4.0 0.7 4.2
S.D. - Standard deviation

191-1456
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Individual Body Weights (grams)

Post-exposure Day

191-14586

- cime eEETS eamp TS ot oo

Animal
Number Sex Pre-exposure 7 14
Group III:
59081 o 291 303 345
59082 M 290 297 330
59083 M 294 302 349
59084 M 292 305 334
59085 M 294 296 337
Mean 292 301 339
S.D._ 1.8 3.9 7.8
59086 F 184 197 213
59087 F 183 205 221
59088 F 190 202 219
59089 F 184 185 208
59090 F 184 220 241
Mean 185 202 221
S.D. 2.8 12.7 12,1
$.D. - Standard deviatiomn
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APPENDIX C

Individual Post-Mortem Observations
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Individual Post-Mortem Observations

0S

i !

Dosage lLevel

Rat

Numbar Sex Fate Day S{ta Opservation

Group | Post Exposure:

58856 M S (14) - NVA

£8887 M S (14) - NVA

58858 M S (14) - NVA

58859 M S (14) - NVA

58860 M S (14) - NVA

58861 F S (14) - NVA

58862 F S (14) - NVA

58863 F S (14) - NVA

586864 F S (14) - NVA

58865 F s {14) - NVA

Graup 11 Post Exposura:

59051 L] S (14) - NVA

59052 L S (14) - NVA

59053 M S (14) Kidnay white spots, left

59054 L] D (a) Trachea white In color, whtitte dust present
Intestines gas fitled, slight
Liver dark in color

59065 M S (14) - NVA

59056 F D (1) Intestines pas filled, marked
Trachoa white in color, foam-1ike fluid
Lungs motitled, red in color
Kidnay dark spots on exterior, right
Liver uneven in color

59057 F 0 (1) Intestines gas filled, s)ight
Trachea foam 1ike fiiud

59058 F S (14) - NVA

59059 F D (a) Trachea white in color, white dust prasant
Lungs red in color, mottied
Intestines pas filled, very slipght

59060 F S {14) - NVA

191-1456 D = Founu dead 8 - Dled during exposure

S = Scheduled sacrifice
NVA =

= No visible abnormalities
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Dosage Laval

Individual

Post-Mortem Observations

//

Rat

Number Sax Fata Day

Site

Observatiaon

Group 111 Post Exposure;

59081 [} S (14) NVA
59082 M S (14) NVA
58083 M S (14) NVA
59084 M S (14) NVA
59085 M S (14) NVA
59086 F S {14) NVA
58087 F S (14) NVA
59088 F S (14) NVA
59089 F S (14) NVA
59090 F S (14) NVA
191-1456 S = Scheduled sacrifice
NVA =

No visible abnormalitiaes
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APPENDIX D

Protocol
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INTERNATIONAL RESEARCH AND DEVELOPMENT CORPORATION

PROTOCOL REVISION OR CLARIFICATION

- (TSIN# G0539.04)
Protocol Sheet No. 1 Study No. 191-1456 (DRD# BY0874)

TITLE: OQECD ACUTE INHALATION TOXICITY EVALUATION IN RATS

ITEM JUSTIFICATION

12 Issuance of protocol.
ITEM PROTOCOL REVISION OR CLARIFICATION

1 Conduct study 1n accordance with attached protocol.

Study Director  Charles E. Ulrich, B.S.

C.E. ZM 5/02/89

Signature Date

IR90-49-5




54

I. STUDY TITLE

OECD Acucte Tnhalacion Toxicity Evaluacionm ia Rats

II. PURPOSZ OF TEE STUDY

The purpose of this scudy is co evaluate
tered

experimental compound when adminis

according to the Guidelines of the Organization

the acu

ua te Loxi
via the inhalaci
for Eco

re

Coordinaticn and Development issued Jume, 1981,

III. STUDY NUMBER
191-1456
IV.. TESTING FACILITY

Incernactional Research and Development Corporation

Maczawvan, Michigan 49071

V. SPONSOR
The Procter & Gamble Co.
11511 Reed Rartman Highway
Ciacionatci, OH 45241

VI. SPONSOR'S REPRESENTATIVE

Dr. Greg Allgood

VII. IRDC PEISONNEL RESPONSIBILITIES

Study Direcrtor:

Manager of Inhalacion Toxicology:

Magager of Test Macerial Concrol:

Assocliate Director of Research,
Scientific Director of General
Toxicology Division:

Diractor of Qualicy Assurance:

VIII. SCHEDULE
Proposed Starting Date of Study:
Proposed Complecion Date of Study:

?roposed Date of Final Reporc:

Charles . Ulrich, B.S.
Sciencific Direcror,
Lahalacion Toxicology
John G. Drummoad, Ph.D.
Mark W. Griggs, B.S.

Malcolm Blair, Ph.D.
Margery J. Wicch, B.S.

May 3, 1989
May 17, 1989

July 30, 1989
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Page 2 of 8 :

IX. TzST MATERIAL DATA

A. UIdencificarion: Stonsor Identificaticn Mumher=53353S.7

B. IRDC Number: 10020

C. Lot Number: Not applicatlie

D. Batch Number: Not aprlicatls

E. Physico-Chemical Properties: wnize powder

F. Puricty: 10C% as determined by sponscr

- G. Shelf Life: expiration date Apzil 1390

H. Storage Conditions: Ioca tercerature

I. Safacy Precautiocns: ©possible irri<zn:
J. Stability: stable at room terperazurs

K. Source: The experimental compound will be provided by zhe
Sponsor.

L. Amount Required: At least two (2) kilograms or twa (2) liters
will be required for solids or liquids, respectively. far
gases, approximately one hundred (100) liters will bve

required.

For self-contained aerosol products, the exact numder of
cans required will depend on che producc’s spray ra:ce.
Hovever sixty (60) minutes of spray provided by twelive
(12) to twenty-four (2%) cans will usually be adequace ‘or

Phase I.
X. TEST ANIMALS
A. Species: Rat
B. 5crain: Charles River CD - Sprague Dawlay derived
C. Source: The Charles River Breeding Laboracories, Inc.
9801 Shaver Road
Portage, Michigan 49081

D. Age at Scart of Study: At least six (6) weeks




56

. Page 3 of 8

X. TEST ANIMALS (concinued)

£. Body Weighc: Iadividuzl anizmal body weight for each sex will
be within the ranges indicated below, All individual ani-
mals of a particular sex wichin a givem group will be
within + 20 of che sean weight for that sex aad all group
means for a particular sex will be withia » 20%.

F. Method of Identificacion: Individual ear ctag

~ G. Number on Study: Between ten (10) and one hundred (10QQ)

{4

Housing: Individually caged throughout the scudy. Average
colony room temperature and humidity will be between nine-
teen (19) and twenty-five (25) degrees cencigracde and
thirty (30) to sevency (70) percent relative humidicy.

I. Quarantige: At least seven (7) days

J. Reasoun for Salection: The rat i{s a universally used model for
demonstracing acute toxicicy.

‘II' XI. STUDY DURATIOQN

The time required to coaducc this study will vary froz approxi-
mately two (2) weeks, when only Phase I is requiraa, up o
approximacely six (&) weeks when Phase 1I is alsa required.

II1. METI0D OF ADMINISTRATION OF THE TEST MATERIAL

The compound will be administerad via che {ahalation route uzi-
lizing whole body exposure methods. Inhalation is considered a
pocential roucte for human exposure.

XIII. EXPERIMENTAL DESIGN

This study will be divided into two (2) phasas. During che firs:
phase a single group of five (3) male and five (3J) female racs
will be exposed for four (4) hours to an actual concentration
slightly greater than five (5) mg/L or tne maximum obtainable cou-
cenctration. TIf no animals die during a fourteen (l4) day obser-
vation period (sexes combined), then the study will be terminaced
and reported., However, if any animals die, then a complete four
(4) hour LCsg study will be conducted. Animals exhibizing sigos
of reversible toxiciry at fourteen (1l4) days, such as recovering
lost body weight, will be mzintaiced for an extanded post-exposure

observaton period.
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SXPERIMENTAL DESIGY (continued)

If a solvent {3 required to generace the zacerial, themn a solvent
control group will be added to the design.

A.

B.

c.

Anizals

The rats usad for this scudy will be seleczed froa a
colony maintained for acute and subacute work. The ani-
mals wvill appear healthy and free of any signs of disease
prior to selection for this study. When two (2) or more
groups are to be exposed on the same day, the animals will
be randomized into the various groups utilizing Standard
Randomization Procadure C.

Whea ouly one (1) group is co be exposed om a given day,
formal randcomization will aot be required. Fach anizmal
will be given a permanenc aunimal anumber and an ear tag
with that oumber will be placed on the animal.

Basal Laboratory Diec Daca

1., Diec: Certified Pelleted Rodent Chow® #5002, Ralston
Purina Company, ad libitum exzept during actual
exposures.

2. 1ldeatification: Each lot utilized will be idemcified
and recorded.

3. Contaminant Levels: Neither the Spomsor nor the Studs
Direccor is aware of anv pctenzial contamizants
likely to be prasanc ian the cercifiied diat which
would interfere wich cthe results of cthis study.
Therefore, no analyses ocher than those rouzinely
perforaed by the feed supplier will be conducted.

Drioking Water

Tap water will be supplied ad libictum except duriag actual
exposuras.

The drinking water used for test amimals will be =zonicored
for specified contaminancs at periodic intervals according
to IRDC Standard Operacting Procedures. Neither the
Spousor nor the Study Director 1s awvare of any pocential
contaminants likely to be present in the drinking water
which would incerfere with the results of this study.
Therefore, no analyses other than those mencioned in this

protocol will be conduccted.
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EXPERIMENTAL DESIGN (continued)

D.

E.

F.

Exposure Mathods

Exposures vill be conducred fn fifcy-four (54) licer all
glass or one-nundred-sixcy (160) liter scainless sceel and
glass exposure chambers. The 4-hour exposura will ope
measured from the end of the tgg time. The chambers will
be operated undar dynamic conditions, where the con-
tinuously mounitored chamber air 1s supplied by either the
HVAC system which is separate from the general laboracory
systems or by in-house compressed air. The air is
filtered and temperature and humidity concrolled. Average
chazber temperature and humidicy «will be mouicorad coa-
tinuously and will be within twency (20) to twency-four
(24) degrees centigrade and thirty (30) te seventy (70)
percent RH 1f possible, considering the requisite exposure
conditcions. The oxvgen contant will be maintained ac
nineteen (19) percent or greater. Chamber ventilacion
rate will be at least twelve (12) airchanges per hour and
will be monitored contizously. All animals will be caged
individually during the exposura.

Exposure Atmosphera Generaticn Methods

For solids, where a dust exposura is required, the com-
pound will be utilized as received and only obvious large
agglomeraces will be brokam up. At che Sponmsor's requesc,
the experimental compound can be ground and sieved cs pro-
duce an aercsol of greater '"raspirabilicy." -

For liquids, exposures will be to a liquid droplet aezosol
of the compound unless a vapor exposure is specifically
requested.

Details of generarion system zethodologlies cannoc be
defined until the physical and chemical characteriscics of
the experimental compound are known. Therefore, this will
be rescorded in che Study Notes after preliminary mechods
evaluacions are conduccad,

Methods for Determinacion of Exposure Councencracioas

Actual and nominal chamber coucentratiocns will be deter-
mined for all exposures. For dusts, actual measured
chamber concentrations will be determinoed by stamdard gra-
vimetric mechods. For liquid droplet aeroesols of
materials with low volatilicy, the standard gravimetric
mechod can also be used for decermining actual chamber
concancrations., However, for materials with a significant

lGrind and sieve test material as needed to acheive particles of
greater "respirebility” (e.g. approximately two(2) microns in size)
Returm ten (10) grams of sarple to sponsor after sieving for
analytical evaluation.
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G.

H.

I.

J.

vapor pressure and for all vaper exposures, a specific
analytical evaluation will be required.Z Addiciomal coscs
will be incurtrea for these analytical determinacions. ALl
results will be evaluated Iin terms of che actual measured
concentrations. At laast cnree (3) decerzizations will pe

made during each exposure,

Methods for Determinatica of iercsol Parcticle Size

For dust and liquid droplec aerosol exposures, parcticle
size determinations will be conducted once (lX) during
each exposure urilizing an Andersen Cascade lapac:ior.
Aerosol size will be expressed in terms of Equivalent
Aerodyramic Diamecer.

Observations for Pharmacctoxiec Sizns

All animals wvill be abserved for pharmacotoxic sigms
during the exposure. Duriang the fourteen (l4) day post-
exposurs observation period, the animals will be observed
twice (2X) daily for aorctality and once (1X) daily for
pharmacotoxic signs. During exposure the time of death
will be recorded to the nearest half (1/2) hour, w<hile
during che observation period death will be considered to
have occurred on the day the animal is found dead.

Bodyvy weish:s

Body weights will be recorded :ust prior to exposure ca
days seven (7) and fourtsem (l14) post-exposure. Ani=als
will also be weighed when found dead. Whez an exrandea
post-exposura observation period is requitred, body weigncs
will continue to be recorded at weekly intervals.

Necropsy

All apimals which die during the exposure, during tne
observation period or are sacrificed at the terzization of
the study, will undergo a complete necropsy. Sacrifice
will be by intraperitomeal sodium pentcobarbital and
exsanguinacion via the abdominal aorta. The trachea will
be exposed and clamped such that the lungs can be removed
and examined in an inflated state. All major organ
systems in the thoracic aand abdominal cavities will be
observed for gross abuormalities and then the carcass will
be discarded. No tissues will be praserved.

ZRetu:n.at least four (4) giass-fiter filters In screw-cap containers

to the sponsor for analyticzl evaluation.
approximately thirty (30) =illigrars of test material.

cach fiiter should have
Ctaaber

exposure fachors (iime and size) should be supplied to allow
determination of exposure ccncentrztions.
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TATISTICAL ANALYSIS

When Phase II of the experizent is conducted the coacentracion
aortalicy daca will be scaciscically acalyzed for the LC30 and izs
confidence limits by one of the following zmethods:

A sizplified method of evaluation dose-effect experiaents
J.T. Litchfield, Jr. and ¥. Wilcoxon

J. Pharmacol. and Expt. Therp.

Vol. 936, 1949

The datermination of the dosage-morrtality curve from small numbers
Bliss

Quart, J. Pharm. Pharmacol.

Vol. 11, 1938

REPORT

The report will contain a decailed description of the experimzencal
design and mecthods. Individual and mean body weight data along
with standard deviations on survivizg anizmals will be provided.
Narrative or tabular style data on pharmacotoxic signs aad
macroscoplc abnormalities observed at necropsy will be provided.
Exposure concentrations will be repcrted as a xzean and standard
deviation while particle size data will be reported as a log size-
probabilicy plot. Ten (LO) copies of the raport will be provided.

PERSONNEL HEALTH AND SAFETY

Normal safetry precautious will be employed in the handliag of ctne
test coapound.

DATA RETENTION

All data generacted by che conduct of this study will be retaianed
for at least ten (lQ) years after complation of the study ana
storad in the IRDC Archives., An appropriace sample of Che cesC
material will be ratained for tea (l0) years followiag complacion

qf the study. :

QUALITY ASSURANCE

The study will be subjected to quality assurance inspecciou in
accordanca wirth IRDC Standard Operacing Procedures, and the f{inal
report will be reviewed by the IRDC Quality Assurance Department,
Study quality assurance lnspeccion records will be made available
to the Sponsor during Spousor visits to IRDC.
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XIX. GCOD ABORATORY PRACTICES

The study will be conducted in accordance with the Good Laberatory
Practice regulactions,

$X. ALTERATION OF DESIGN

Altaracions of this protocol may be made as the scudy progresses,

No changes in the protocol will be made withour the specific wric-

ten request or cousent of the Sponsor. 1In the event that the

Sponsor authorizes a protocol change verbally, such change will be

honored by IRDC. Howvever, it then becomes the respoasibilicy of

the Sponsor to focllow such verbal change with a wricten verifica-
~ tion.

ZXI. DECLARATION OF INTENT

This study is intended zo support (Sponsor should iaicial where
appropriace):

A. Registration or notificaciom of a
product or chemical by the U.S.
Eavironmental Protection Agency

B. Application for research and/or marketing

permics for a product ragulated by the i/ /L
U.S. Food and Drug Administration A VRE/FI L 6SF
/
C. MNeither of the above 7;;4,€~_a i ao
Approved by Sponsor Issued by
THE PROCTER & GAMBLE CO. INTERNATIONAL RESEARCH AND DEVELOPMENT
CORPORATION
By: //iéészCngté:::7 By: 22;é;£¢?£2
Dr. Greg Allood \ Charles E. Ulrich, B.S.
Ticle: DX 3:v—mq/ 7@\{IQJA7Q.1+— Title: Sciancific Director, Inhalation
v Toxicology

Date: 7{/2.5'//5.7 Dace: 2‘22"??




MIAME VALLEY LABQRATORIES

MAILING ADORESS SHIFPPING ADDRES
P O 30X 396707 TS0 €AST MIAME RIVER RO AD
CINCINNATE ORIO 452398707 - ROSSBUTLER CQUNTY, OHIO 45umi

April 26, 1989

Mr. Charles Ulrich
International Research and
Development Corporation

500 North Main St.
Mattawvan, Michigan 49071

Dear Mr. Ulrich:

This is to authorize you to carry out the following study according to the
attached protocol, and in agreement with the stipulations of our current
Laboratory Services Agreement.

Notice: 1) This study is expected to be submitted to the following regulartory

agency: FDA. The stipulations of the protocol are to be
. implemented in complete conformance vith the FDA Good Laboratory

Practice Regulations.

2) Documentation of the derivation. characterization. and stabil:c-
testing of the test substance vill be the responsibility of :he
Sponsor.

1) The test substance is to be used for research and developmen:
purposes only.

Test: OECD Acute Inhalation Toxicity Evaluation in Rats
Protocol No: Special protocol dated 4/25/89
Test Substance No: G0539.04 Doc. keqg. No.: BY0874
Physical Form: Powder

Matters involving the scientific aspects of the vork can be handled directly
with the Sponsor’s Divisional Toxicologist:

Dr. G. S. Allgood Telephone (513) 530-4098
The Procter & Gamble Company

11511 Reed Hartman Highway - Room HB2D39
Cincinnati, Ohio 45241

1G/-145¢
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THE PROCTIR & CAMALE 2OAR AN

Mr. Charles Ulrich
International Research and
Development Corporation
April 26, 1989

Page 1

Complete Sections III and VIII, page 1, of the protocol. Return one copy to
me, along with a letter stating that you agree to do the work specified in the
attached, approved protocol. Please telephone verbal results to Dr. Allgood
by May 18, 1989. Three copies of the draft report are needed as soon as
possible, and are to be sent to me. Also, complete the attached animal
accounting form and raturn it as instructed.

All unused samples ares to be returned to the folloving address (the cost of
shipment should be included in the study cost):

Mr. James V. Matthews

The Procter & Gamble Company

11511 Reed Hartman Highway - Room HB2D31
Cincinnati, Ohio 45241

The invoice for this study should be sent to:

Dr. Jochen M. Quack

Hoechst AG

Marketing TH/ATA

6230 Frarkfur+t am Main 80
Faederal Republic of Germany

Sincersly.

TEE PROCTER & GAMBLE COMPANY
Research & Development Depariment

2. tigam
25- AR 2

‘7‘: ‘
G. A. Nixon ‘i
Professional Standards Department

ce: Study File
G. S. Allgood
J. M. Quack
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